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Pneumocystis jirovecii multilocus genotyping in pooled DNA samples: a
new approach for clinical and epidemiological studies
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Abstract
Speciﬁc single-nucleotide polymorphisms (SNPs) are recognized as important DNA sequence variations inﬂuencing the pathogenesis of
Pneumocystis jirovecii and the clinical outcome of Pneumocystis pneumonia, which is a major worldwide cause of illness among immuno-
compromised patients. Genotyping platforms for pooled DNA samples are promising methodologies for genetic characterization of
infectious organisms. We have developed a new typing strategy for P. jirovecii, which consisted of DNA pools prepared according to
clinical data (HIV diagnosis, microscopic and molecular detection of P. jirovecii, parasite burden, clinical diagnosis and follow-up of infec-
tion) from individual samples using quantitative real-time PCR followed by multiplex-PCR/single base extension (MPCR/SBE). The fre-
quencies of multiple P. jirovecii SNPs (DHFR312, mt85, SOD215 and SOD110) encoded at three distinct loci, the dihydrofolate reductase
(DHFR), the mitochondrial large-subunit rRNA (mtLSU rRNA) and the superoxide dismutase (SOD) loci, were estimated in seven DNA
pooled samples, representing a total of 100 individual samples. The studied SNPs were conﬁrmed to be associated with distinct clinical
parameters of infection such as parasite burden and follow-up. The MPCR/SBE-DNA pooling methodology, described in the present
study, was demonstrated to be a useful high-throughput procedure for large-scale P. jirovecii SNPs screening and a powerful tool for
evaluation of clinically relevant SNPs potentially related to parasite burden, clinical diagnosis and follow-up of P. jirovecii infection. In fur-
ther studies, the candidate SNPs mt85, SOD215 and SOD110 may be used as molecular markers in association with MPCR/SBE-DNA
pooling to generate useful information for understanding the patterns and causes of Pneumocystis pneumonia.
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